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PHYSIOLOGY SEMINAR
April 5, 1955
THE FUNCTION OF THE PITUITARY STALK IN RELATION TO THE SECRE-
TION OF ACTH. By G. WV. Harris, Department of Neuroendocrinology,
Institute of Psychiatry, Maudsley Hospital, London, England.
Certain exteroceptive stimulation is followed by alterations in the release
of several adenohypophysial hormones. The central nervous system (espe-
cially the hypothalamus) is thus implicated as a link between the milieu
exte'rieur and the adenohypophysis. Although a direct neural connection
between the hypothalamus and the adenohypophysis has not been demon-
strated, the hypophysial portal system provides a vascular connection.
Blood flows in this portal system through the median eminence and in-
fundibulum before reaching the adenohypophysis. To some investigators
such a vascular connection suggests the transport of a neurohumor from
the hypothalamus to the adenohypophysis.
The release of ACTH depends in part upon blood corticoid levels (feed-
back mechanism of Sayers). Under "stress" the rapid release of ACTH is
independent of the concentration of blood corticoids. The supposition that
"stress" effects this release of ACTH through hypothalamic activity alone
is probably incorrect. Section of the pituitary stalk in the rabbit reduces
the lymphopenia which follows restraint or exposure to cold, but the
lymphopenia consequent to adrenaline injection or to laparotomy is only
slightly depressed. Pituitary transplants also release ACTH under the
more severe stresses. Systemic as well as hypothalamic factors appear to
govern ACTH release.
Although it releases ACTH, "stress" inhibits the release of thyrotrophin
Stalk section abolishes the inhibition of TSH release which occurs after
restraint but has no effect on the inhibition of TSH release after laparotomy
or thyroxine injection. A duality of control (systemic and hypothalamic)
is evident.
The possibility does remain that severe stress may raise the blood con-
centration of a hypothalamic neurohumor to levels high enough to affect
the adenohypophysis by the systemic circulation in the stalk-sectioned ani-
mal. If this were the case, the control of ACTH release in "stress" would
be almost entirely due to hypothalamic activity.
ALLAN H. MILOFSKY
April 27, 1955
THE GENERATION OF BIOELECTRIC POTENTIALS. By Harry Grundfest,
Department of Neurology, Columbia University College of Physicians and
Surgeons.
It can be shown by microinjection technique of the squid giant axon and
by the investigation of electroplacks of electric eels that the mechanism
postulated by Hodgkin and Huxley in describing the generation of spike
potentials in electrically stimulated nerves is not sufficient for explaining
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the generation of all biological potentials. The resting potential is not a
simple physico-chemical system whose effects can be explained by the
Donnan Equilibrium, but rather a potential closely linked to the spike
generator though not in a simple relationship.
Anodal stimulation of electroplacks does not stimulate the cell. It is
possible in an esserinized cell to elicit graded local responses which reach
overshoot levels yet do not generate a propagated spike. While the cell is
refractory to electrical stimulation, it can still produce a response to a nerve
volley. This postsynaptic response is graded and not subject to the refrac-
toriness of the electrical response. Perhaps it is never stimulated by an
electrical response. This would suggest two separate mechanisms producing
two different types of potentials. There is some pharmacological evidence to
support this view. Eccles has suggested that the postsynaptic response is
accounted for by a change in the semi-permeability to chloride.
It is proposed that there are several mechanisms and types of generators
which are responsible for bioelectric potentials found in nature and that
these vary according to the type of cell in question. These at least are: (1)
the resting potential; (2) spike response, electrically excitable either
graded or explosive (propagated); (3) nerve excited response which is
graded and due to depolarization or hyperpolarization, and may be explic-
able by a selective (e.g. Cl) or nonselective permeability change; and,
finally, combinations of these depending upon the system studied.
ZOOLOGICAL JOURNAL CLUB
April 22, 1955
BRAIN SIZE AND ANIMAL INTELLIGENCE. By Bernhard Rensch, Uni-
versity of Muenster, Germany.
In evolution, animals of any related group often tend towards a successive
increase in size (Cope's Rule). The brain's absolute size increases, too,
though it has often been pointed out that its relative size decreases. How-
ever, brain growth is not isometric, and it appears that the more complex
and higher brain centers do show positive allometry. Further, increase in
absolute brain size provides for a greater number of neurons, more connec-
tions, and, one might expect, an enhancement of perceptive and retentive
prowesses.
Among insects, our experiments have shown that large species have more
complex corpora pendunculata than related and smaller species. This does
affect behaviour. The larger wasps and bees generally show a more com-
plex social life, which, at least among European species, the smaller ones
may lack. Similarity, with certain beetles, where the larger species may not
be matched by smaller genera in the care they show for their eggs and in
the complexity of their breeding instincts.
In vertebrates, too, higher brain centers show positive allometry. In
ontogeny, the positive growth rates may become negative shortly after
birth, but lower centers regularly remain negatively allometric. Different
races of the domestic fowl show no differences in the relative size of the
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entire brain, though the larger races show an increase in the relative size
of the more complex integrative areas. Similarly, with increasing body size,
the individual neurons in the central nervous system show an increase in
size and in the number of their ramifications. Smaller species have many
fewer sensory cells, too. Thus, larger animals have superior resolving power
and can react to smaller aspects of a stimulus.
Our experiments with rodents and rabbits suggested that the larger
species could learn more complicated tasks and could retain them for lolnger
periods. This may be due to the larger neurons and their greater number of
dendrites, providing for more switch mechanisms. This does suggest that
memory is related to brain and neuron size, in contrast to some modern
concepts.
The development of behaviour is subsequent to morphologic changes
in the brain. The Broca speech center, for example, is positively allometric.
It does not become "filled" with behaviour, however, until after its develop-
ment. This may account for the length of time which had to pass before
human evolution could proceed apace.
P. K.
YALE MEDICAL SOCIETY
May 23, 1955
Presentation of Theses of Fourth-Year Medical Students
RADIATION AND VIRUS MORPHOLOGY: INTERFERENCE IN INFLUENZA
VIRUS. By Wilson F. Powell.
Ionizing radiation can be a very useful tool in the assessment of the
internal structure of viruses if care is taken to preserve the spacial dis-
tribution of energy loss which occurs in the irradiated system.
Freeze-dried samples of Influenza A (Melbourne strain) were irradiated
with fast electrons, deuterons, and alpha particles, and assayed for inter-
ference with the growth of infective Influenza virus in the chorio-allantoic
membrane of the developing chick embryo. All of the inactivations were
semilogarithmic with dose, permitting the results to be analyzed in terms of
target theory. The sensitive volume for the unit responsible for interference
with the liberation of infective virus has a molecular weight of about 1.6
million and probably is formed from one or more molecules folded into the
shape of a shell 250 A in diameter and 14 A thick. The energy in three ion
pairs must be liberated in this volume to produce an inactivation.
The radiation sensitive volume for interference by "incomplete" virus is
the same as that for inactivated "standard" preparations. Radiation param-
eters were the same whether Mel, NWS, or Lee was used as the challeng-
ing agent and whether interference was assayed by measuring the rate of
intracellular hemagglutinin or "soluble" complement-fixing antigen produc-
tion, or the liberated virus.
The ultraviolet action spectrum for interference suggests that this unit is
principally a protein with a number of aromatic amino acid groups.
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A composite structure of influenza virus from irradiation data on
infectivity, hemagglutination, and interference was presented. The agree-
ment with electron-microscope structure is quite good. If used with the
proper precautions, ionizing radiation is a most valuable physical technique
for the study of the functional structure of macromolecules.
WILSON F. POWELL
ELECTRICAL FIELDS OF FORCED VENTRICULAR EXTRASYSTOLES. By
Sherwin B. Nuland.
Einthoven's equilateral triangle, a basic principle of electrocardiography,
depends for its validity on the concept of its originator and others that the
heart behaves as a two-pole source of current lying in the homogeneously
conducting thorax. Such a current source should produce an electrical
potential distribution on the chest that is bipolar and symmetrically
arranged on either side of a line of zero potential, with one side positive
and the other negative, the two halves being connected by a straight line,
the electrical axis, which rotates from moment to moment during the
cardiac cycle. Several workers have already shown that the potential dis-
tribution produced by the heart is in reality quite different from that postu-
lated by Einthoven. To investigate the complicated and almost bizarre
nature of the distribution a simple "artificial" electrical field was experi-
mentally created by forcing an extrasystole from the center of each ventricle
at a known instant in the cardiac cycle of dogs. The field so produced
proved to be very similar to Einthoven's above described formulations
except that it exhibited no movement during the cardiac cycle. Certain
interpretations are made:
1. Under certain conditions the heart is capable of assuming a bipole
function, even though it does not do so under normal circumstances.
2. The tissues conduct homogeneously, as indicated by the accurate
conduction of a bipolar distribution from the heart surface to the chest
surface.
3. The stationary character of the field indicates that the spread of
excitation is not detectable in the electrocardiogram.
4. The magnitude and direction of deflection of the electrocardiographic
beam at any point on the body are dependent on the characteristics of the
electrical field at that point.
SHERWIN B. NULAND
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